요 약. Thiourea/urea, 다양한 aromatic aldehydes, ammonium acetate의 세가지 요소를 가지고 마이크로파의 조 사하에서 무수조건의 활성화된 비산화재를 촉매로 사용하여 높은 수율의 6-aryl-1,2,4,5-tetrazinan-3-thiones/ones를 얻었 다. 6-aryl-1,2,4,5-tetrazinan-3-thiones/ones의 구조는 녹는점, MS, IR,
INTRODUCTION
Organic compounds with a high-nitrogen content currently attract significant attention from many researchers, due to their novel energetic properties . 1,2 1,2,4,5-Tetrazines have, however, been very widely utilized for the highly effective synthesis of natural products, bioactive compounds, ligands, highly energetic materials, building blocks, diazocinones, imidazoles, alkylidene-/arylidenemalonaldehydes, acrylic acid derivatives, pyrazoles and polycyclic aromatic compounds. 3 Since the formation of N-N bond is relatively difficult, 1,2,4,5-tetrazines were generally prepared form hydrazine derivatives or from nitrilimines. A number of mono hydrazones of simple aldehydes and ketone with thiocarbohydrazide and 6-alkylhexahydro-1,2,4,5-tetrazinan-3-thiones have been reported. 4 In this report, only aliphatic aldehydes gave 1,2,4,5-tetrazines. But benzaldehyde gave only true monohy-521 drazone with thiocarbohydrazide.
It has been about 70 years to research and use fly ash. With its application, the action mechanism of fly ash had been recognized. During the initial stage, only its pozzolanic activity is paid attention. 5, 6 Many researchers devoted themselves to the research of the potential activity of fly ash and the hydration process of Fly ash cement.
7 Recently activated fly ash is used to catalyze Knoevenagel condensation, 'One-Pot' conversions of ketones to amides via, Beckmann rearrangement, Schiff Bases formation, Biginelli and Hantzsch reactions.
8 Owing to our interest in solid-state reactions, 9 we attempted to use activated fly ash to catalyze three-component coupling of thiourea/urea, various structurally diverse aromatic aldehydes and ammonium acetate to form 6-aryl-1,2,4,5-tetrazinan-3-thiones/ones, which possess antimicrobial activity.
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RESULTS AND DISCUSSION
The fly ash collected from Neyveli Lignite Corporation, Neyveli, Tamil Nadu, India was utilized for catalyzing the reactions. The physical properties, such as specific gravity and specific surface area, of fly ash used were 1. 9 The purpose of the present investigation is to activate the as-received fly ash by physical method followed by thermal method (Fig. 1) and to study the influence of activated fly ash to catalyze threecomponent coupling of thiourea/urea, various structurally diverse aromatic aldehydes and ammonium acetate to form 6-aryl-1,2,4,5-tetrazinan-3-thiones/ ones. Activated fly ash was shown to be one of the most efficient MW absorbers with a very high specificity to MW heating. It was able to reach a temperature of 135 o C after 6 minutes of irradiation in domestic oven. (P=320 W). During the coarse of reaction, the catalyst assists in the release of hydrogen molecules. The amount of hydrogen molecule released is in very low concentration. Since all the reactions are conducted in open vessels, the released hydrogen molecule escapes. Moreover, the catalyst assists in the removal of water molecules. Thus activated Fly ash catalyst assists for dehydrogenation and dehydration.
'One-pot' multicomponent cyclocondensation reaction of one mole of thiourea/urea, one mole of substituted benzaldehyde and two moles of ammonium acetate in the presence of activated fly ash yields 6-aryl-1,2,4,5-tetrazinan-3-thiones/ones in dry media under microwave irradiation (Scheme 1).
The structure of 6-aryl-1,2,4,5-tetrazinan-3-thiones/ ones have been elucidated on the basis of their melting points, elemental analysis, MS, IR, Spectral analysis reveals the existence of two isomeric structures of 6-aryl-1,2,4,5-tetrazinan-3-thiones/ ones, which is due to different conformations in solution. Unlike carbocyclic six membered systems, the tetrazines, which have four nitrogen atoms including four lone pairs, expected to exists in non-chair conformations due to lone pair-lone pair interactions. Among these conformations, the phenyl group occupies axial like or equatorial like orientation. Due to nitrogen quadrapole effect, it is difficult to calculate the coupling constant between the protons attached to nitrogen atoms. The coupling constant of proton attached to nitrogens and H-6 is only measurable, we expected triplet or double-doublet for H-6 protons. But only two separate doublets are observed. This clearly indicates that N-1 proton or N-5 proton is coupled with H-6 proton. The phenyl group, which occupies equatorial like orientation, has N-5 proton couple with H-6 proton, but N-1 proton does not couple with H-6 proton (the dihedral angle is nearly 90º). The phenyl group, which occupies axial like orientation, have N-5 proton does not couple but N-1 proton couple with H-6 proton. The above spectral analysis reveals that existence of two isomers. Between the two isomers, one isomer with phenyl ring in equatorial like is major and phenyl ring in axial like orientation is minor.
EXPERIMENTAL General Remarks
All the organic reagents used were pure commercial products. Performing TLC assessed the reactions and the purity of the products. All the reported melting points were taken in open capillaries and were uncorrected. IR spectra were recorded in KBr (pellet forms) on a Nicolet-Avatar-330 FT-IR spectrophotometer and note worthy absorption values (cm 
H and
13
C NMR spectra were recorded at 400 MHz and 100 MHz respectively on Bruker AMX 400 NMR spectrometer using DMSO as solvent. Homonuclear Correlation (HOMOCOR) Spectrum and Heteronuclear Single Quantum Correlation (HSQC) spectrum were recorded on Bruker DRX 500 NMR spectrometer using standard parameters. The ESI +ve MS spectra were recorded on a Bruker Daltonics LC-MS spectrometer. Satisfactory microanalysis was obtained on Carlo Erba 1106 CHN analyzer. A conventional (unmodified) domestic microwave oven equipped with a turntable (LG, MG-395 WA, 230V~50 Hz, 760 W) was used for the irradiation.
General experimental procedure for the 'one pot' synthesis of 6-aryl-1,2,4,5-tetrazinan-3-thiones/ones catalyzed by activated fly ash under microwave irradiation (entries 1-14): A mixture containing thiourea/urea (10 mmol), substituted benzaldehyde (10mmol), ammonium acetate (20 mmol) and activated fly ash (150 mg) was added in an alumina bath and mixed properly with the aid of glass rod (10s) and then irradiated in a microwave oven for the appropriate period of time as mentioned in Table 1 at 320W (monitored by TLC). After completion of the reaction, the reaction mixture was extracted with ethyl acetate (3×10 mL). The catalyst was removed by filtration. The combined organic layer was washed with water three times and then dried over anhydrous Na
2
SO
4
. The organic layer was concentrated in vacuo to furnish the products, which were purified by column chromatography using ethyl acetate: petroleum ether (40:60) [ ). .
CONCLUSION
The eye-catching features of this synthetic procedure are the mild reaction conditions, high conversions, cleaner reaction profiles, solvent-free reaction conditions, operational simplicity and inexpensive and readily available Fly ash, an industrial waste (pollutant), which act as a catalyst will make it a
